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7 992 

Executive Summary The Rocky Flats Plant (RFP) has been part of a nationwide 
Department of Energy complex for the research, development, 
and production of nuclear weapons. The pIant was responsible 
for fabricating nuclear weapons components from plutonium, 
uranium, beryllium, and stainless steel. The primary production 
activities included metal fabrication and assembly, chemical 
recovery and purification of process-produced transuranic 
radionuclides, and related quality control functions. 

This mission changed with the announcement in early 1992 that 
certain planned weapons systems had been canceled. The RFP 
is no longer a weapons component production facility, but is 
now in a transition phase into decontamination and disposition 
(DBrD). Primary objectives of this new mission include 
meeting and maintaining environmental regulatory requirements 
as well as effecting proper D&D steps that are under 
development. 

Because radioactive and chemically hazardous materials may be 
used or handled at the RFP for transition purposes, the plant 
maintains an extensive environmental protection program. 
Included in that program is regular monitoring for radioactive 
and hazardous constituents at onsite, plant boundary, and offsite 
locations. This Monthly Environmental Monitoring Report 
provides a summary of environmental monitoring data collected 
by the RFP. Summarized below are highlights from the major 
data categories presented. Remaining data presented in this 
report are within the ranges histoncalIy measured for their 
respective parameters and locations. 

Radiation standards for protection of the public are discussed in 
Appendix A of this report. The primary standards are based on 
calculations of ntdiation dose. These c~~lculations are perfomicd 
annually using monitoring data presented in the Monthly 
Environmental Monitoring Report. Radiation doses to the 
public from REP operatiofis are typically well below any 
regulatory limit and far less than are received from naturally 
occumng radiation sources in the Denver metropolitan area (see 
Appendix A). 

Ju lv  1992 Monitorhp Data - Environmental monitoring data for 
the month of July is limited because of ongoing technical 
difficulties experienced by the Radiological Health Laboratory at 
RFP. The laboratory was shut down by the Waste Engineering 

~- ~ 
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department of EGkG Rocky Flats on June 2,1992, because of 
problems with the laboratory’s aqueous waste transfer system. 
A leak into the secondary containment of that system led to the 
identification of the need for upgrades to die secondary 
containment. Repair work was initiated and largely completed, 
and a Contingency Plan was filed with the Colorado Department 
of Health (CDH) that allowed the laboratory to return to partial 
operational status in early July. However, on July 3 1, 1992, a 
sump pump used for transfer of laboratory aqueous process 
wastes failed, resulting in suspension of laboratory 
electroplating operations. On A u p t  4, 1992, a leak test of 
aqueous process waste lines identified other leaks in the system, 
and all laboratory analyses that would generate aqueous process 
waste were suspended. Repairs on these lines are underway. 
However, the date by which normal laboratory operations may 
resume remains uncertain. Continued delays in repomng 
analytical results for environmental monitoring samples are 
expected. 

Total long-lived alpha and beta activity screening, performed on 
air effluent sample filters and surface water discharge samples 
prior to radiochemical processing and analysis, has not been 
affected by the difficulties with the Radiological Health 
Laboratories, and is continuing on schedule. The results of this 
screening for July are within normally expected ranges. 

NPDES/FFC A Permit Water Samule Results 

During the month of July, 1992, there was one exceedence of 
the RFP Environmental Protection Agency National Pollutant 
Discharge Elimination System Permit, as modified by the 
Federal Faciiities Compliance Agreement (NPDESFFCA). The 
exceedence occurred at the NPDES/FFCA Discharge Location 
001-B, the RFP Sewage Treatment Plant (STP). On July 5, 
1992, low influent at the STP resulted in excess sulphur dioxide 
( S a )  for dechlorination of the STP effluent, and a resulting 
low pH was reported. The pH was raised by immediate 
application of lime to the STP, and the effluent pH was 
measured at above the minimum permit value of 6.0 standard 
units (SU) within an hour. The EPA was notified within 24 
hours of the Occurrence and no Notice of Violation has been 
received by RFP. 
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Rocky Flats Plant 
En vironmen f I Monitor 

This report summarizes the effluent and environmental 
monitoring programs at the Rocky Flats Plant (W) for the 
month of July 1992. The data presented herein reflect the best 
information available to the RFP at this time. Should sub- 
sequent analyses indicate that any data presented herein are 
inaccurate or misleading, appropriate revisions will be issued 
promptly . 

Tables 1 through 3 show monitoring results for radioactive and 
nonradioactive airborne effluents continuously sampled from 
plant buildings. Tables 4 through 6 summarize environmental 
monitoring data from the RFP ambient air sampling network. 
This network is comprised of continuously operating outdoor air 
samplers located on plantsite, around the plant boundary, and in 
neighboring communi ties. 

Water sampling results for radioactive constituents are given in 
Tables 7 through 11. Results are summarized foi plant surface 
water control ponds, for nearby drinking water reservoirs, and 
for tap water for neighboring communities. Nitrate monitoring 
for Great Western Reservoir and Standley Lake, the two drink- 
ing water reservoirs that can receive surface water discharges 
from the plant, are summarized in Table 12. Surface water 
discharges from RFP are currently being diverted around these 
drinking water reservoirs. 

The Environmental Protection Agency (EPA) has issued to the 
plant :t National Po1lut:int Dischargt: Elimination System 
(NPDES) permit for control of surface water discharges. Water 
sampling results associated with the NPDES permit, as modified 
by a March 25, 1991, Federal Facilities Compliance Agreement 
(FFCA) with EPA, are reported in Table 13. Applicable 
NPDEYFFCA limits are included in Table 13 for comparison. 
Monitoring results for which no limits have been established 
under the NPDES/FFCA are reported in Table 14. Appendix B 
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lists the Volatile Organic Compounds (VOCs) for which 
monitoring is required under the NF’DES/FFCA. Analytical 
results for nonradioactive parameters in water at Walnut Creek at 
the Indiana Street location are summarized in Table 15. Daily 
flow data for surface water from the two plant drdinage systems 
(Walnut Creek and Woman Creek) are given in Tables 16 and 
17. Daily flow data for water trmsferred from Pond B-5 to 
Pond A-4, for subsequent discharge offsite, are given in Table 
18. Meteorological data are given in Tables 19 and 20. 

Appendix D contains corrections and updates on previously 
reported information. 

Error terms in the form of “a+b” are included with some of the 
data. For a single sample, “a” is the analytical-blank corrected 
value: for multiple samples it represents the arithmetic mean, the 
volume-weighted mean, or the annual total, as indicated in the 
table. The error term “by’ accounts for the propagated statistical 
counting uncertainty of the sample(s) and the associated 
analytical blanks at the 95 percent confidence level. These error 
terms represent a minimum estimate of error for the data. 

Plutonium, uranium, americium, tritium, and beryllium 
measured concentrations are given in this report. Most of the 
measured concentrations are at or very near background levels, 
and often there is little or no amount of these materials in the 
media being analyzed. When this occurs, the results of the 
laboratory analyses can be expected to show a statistical 
distribution of positive and negative numbers near zero and 
numbers that are less than the calculated minimum detectable 
concentration for the analyses. The laboratory analytical blanks, 
used to correct for background contributions to the measure- 
ments, show a similar statistical distribution around their average 
values. Negative sample values result when the measured value 
for a laboratory analytical blank is subtrxted from a sample 
analytical result smaller than the analytical blank value. Results 
that are less than calculated minimum detectable levels indicate 
that the results are below the level of statistical confidence in the 
actual numerical values. All reported results - including negative 
values and values that are less than minimum detectable levels - 
are included in any arithmetic calculations on the data set. 
Reporting all values allows all of the data to be evaluated using 
appropriate statistical treatment. This assists in identifying any 
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bias in the analyses, allows better evaluation of dismbutions and 
trends in environmental dau,  and helps in estimating the true 
sensitivity of the measurement process. 

The reader should use caution in interpreting individual values 
that are negative or less than minimum detectable levels. A 
negative value has no physical significance. Values less than 
minimum detectable levels lack statistical confidence as to what 
the actual number is, although it is known with high confidence 
that it is below the specified detection level. Such values should 
not be interpreted as being the actual amount of material in the 
sample, but should be seen as reflecting a range (from zero to 
the minimum detecrable level) in which the actual amount would 
likely lie. These values are significant, however, when taken 
together with other analytical results that indicate that the 
distribution is near zero. 

The data in this report are provided as a matter of courtesy and 
should not be construed as an application for a permit or license, 
or in support of such an application. Approval of the 
Department of Energy should be obtained before publication of 
any data contained in this report. 

Abbreviations used within this report are as defined. 

C Average 
C Maximum 
C Minimum 
m3 
m/S 
mCi 
mg/l 
mrem 
pCiA 
pCi/m3 
PH 
su 
W m 3  
#I100 ml 
pCi 

Average concentration 
Maximum concentration 
Minimum concentration 
Cubic meter 
Meters per second 
Millicurie 
Milligrams per liter 
Millirem 
Picocuries per liter 
Picocuries per cubic meter 
Hydrogen ion concentration 
Standard Unit 
Micrograms per cubic meter 
Number per 100 milliliter 
Microcurie 
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- ~ _ _  - -  _ -  I _ _ _ _ -  _ - - - -  - -  ___ ~ 
~ Table 7 - .  

Plutonium and Americium Airborne Effluent Data 

Month 
1991 

Year to Date 

1 9 9 2  

January 

February 

March 

April 

May 

June 

July 

Piutonium-239, -240 
(0611 5/92 - O7 I13 f93  

Release 
f&u 

0.843 f 0.167 

0.031 f 0.011 

0.024 f 0.007 

0.026 f 0.006a 

0.023 f 0.007c 

d 

d 

d 

C Maximum 
LDCllm31 

0.0030 k 0.0006 

0.0005 f 0.0001 

0.0002 * 0.0000 

0.0002 f 0.0001a 

0.0001 f 0.0000 

d 

d 

d 

a 

b 
C 

d incomplete laboratory anaiysis. 

Nine locations missing because of incomplete lab analysis. 
Six locations missing because of incomplete lab analysis. 
Four locations missing because of incomplete lab analysis. 

Americium-241 
/05/14/92 - 0611 5/92] 

Release  
w 

0.1500 f 0.0680 

0.0103 i 0.0056 

0.0090 i 0.0061 

0.024 i 0.005b 

0 

d 

d 

C Maximum 
m 3 1  

0.0006 i 0.0001 

0.0003 f 0.0001 

0.0003 f 0.0001 

0.0012 f 0.0002 

d 

d 

d 
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- - _  
Table 2 

Uranium Airborne Effluent Data 

- - - __ - - __ 

Month 

1 9 9 1  
Year to Date 

1992 

January 

February 

March 

April 

May 

June 

July 

Uranium-233, -234 
/06/16/92 - 0711 4/92) 

R e l e a s e  
w 

0.629 i 0.233 

-0.1012 f 0.014 

0.0407 i 0.019 

0.036 i 0.013a 

0.039 i 0.019b 

C 

C 

C 

C Maximum 
laCllm3). 

0.0001 i 0.0001 

0.0001 It 0.0000 

0.0001 i 0.0000 

0.0001 i 0.0000 

0.0001 f 0.0000 

C 

C 

C 

a 
b 

c incomplete laboratory analysis. 

Ten locations missing because of incomplete lab analysis. 
Twelve locations missing because of incomplete lab analysis. 

Uranium-238 
[06/16/92 - 07/14/92) 

R e l e a s e  C Maximum 
w m 3 1  

1.002 * 0.235 0.0005 k 0.0002 

0.046 f 0.016 0.0001 f 0.0001 

0,115 f 0.024 0.0004 f 0.0001 

0.071 i 0.013a 0.0007 -+ 0.0002 

0.065 i 0.02Ob 0.0001 f 0.0000 

C C 

C C 

C C 
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Tritium and Beryllium Airborne Effluent Datu 

Tritium, H-3 
L97101192 - 07131f921 

Release C Maximum 
Month W2.l LDCl/m31 

1 9 9 1  

Year to Date 4.760 94 i 55 

1 9 9 2  

January 0.129 34 f 9 

February 

March 

April 

May 

June 

July 

f 

0.090 28 f 15 

a 

a 

a 

a 

a 

Beryllium 
@SI154192 - 071141m 

Release C Maximum 
w uLm31 

1.2538 f 0.083 0.00184 

0.0485 f 0.011 0.00042 

0.0496 f 0.009 0.00019 

a 

a 

a 

a 

a 

NOTE: Beryllium measured at the remaining 44 locations was below the screening level of 0. I gram per month. 
Beryllium emissions from Rocky Flats Plant are regulated by the State of Colorado under Colorado Air Quality 
Control Regulation #8. The limit for beryllium air emissions is 10 grams per stationary source in a 24-hour period. 

The calibration methodology for the beryllium anakses was changed beginning with the Sep!ember 7990 samples to 
improve quality assurance. The previous procedure used Ine sir.g/e-point, 'simp/e method of additions,' one of the 
methods recommended by the manufacturer of the graphite furnace atomic absorption analytical equipment. The 
current method is based on EPA Contract Laboratory Frogram protocol. It uses multi-point calibration curves, 
periodic validation of the curve with EPA validation standards. and periodic blank and sample checks to assure 
absence of equipment contamination and matrix effects during the analysis. No blank corrections are made to any 
beryllium data. 

a incomplete lab analysis. I 
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Table 4 
__ - _ _  _. - 

Plufonium Concentrations in Ambient Air for Onsife Samplers 

(96122192 - 07/20/92) 

Number 

Monthly Volume Concentration Confidence Interval 
Composlted Plutonium +_ 95 percent 

Locat ion SarnDles (m31 lo C i/m 31 D C I lm3l 

s - 0 1  a 
s-02a 
S-03a 
S-04a 
S-05a 
S-06a 
S-07a 
S-OW 
5-09a 
s-1 oa 
s - 1  l a  
5-13a 
5-14a 
5-16a 
5-17a 
5-18a 
5-19a 
5-20a 
s-21 a 
5-2f 
5-23a 
5-24a 
5-25a 
5-81a 

a incomplete lab analysis. 
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.~ _. - -  - Table 5 

Plutonium Con centrations in Ambient Air for Perimeter Samplers 

Number 

Monthly Volume Concentratlon Confidence Interval 
Composlted Plutonium 5 95 percent 

Locatlon Samoles fm31 (DCilm31 LDClIm32 
S-31a 
S-32a 
S-33a 
S-34a 
S-35a 
S-36a 
S-37a 
S-38a 
S-39a 
S-40a 
S-41a 
S-42a 
s-43a 
S-44a 

a Incomplete lab analysis. 
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_ .  - - -  _. _ _  - 

Table 6 

Plutonium Concentrafions in Ambient Air for Community Samplers 
- - -  - .  - - - - - -._ - I - 

(g6/17/92 - 07/29/92) 

k 95 percent 
Composlted Plutonium Confidence 

Number 

Community Monthly Volume Concentration interval 
Locatlon Name SamBles m31 IgCilm3l (rJCllm31 

S-51' 
S-52a 
s-53a 
s-54a 
S-55b 
S-56' 
5-576 
S-58a 
s-59a 
S-60a 
S-61' 
S-62a 
S-68' 
s-73a 

Marshall 
Jeffco Airport 
Superior 
Boulder 
Lafayette 
Broomfield 
Walnut Creek 
Wagner 
Leyden 
Westminster 
Denver 
Golden 
Lakeview Pointe 
Cotton Creek 

a Incomplete lab analysis. 
b 

C 

This sampier was damaged beyond repair and must be replaced. 
Sampler S-61 located in Denver was inoperative during this period. Thir; sampler has been temporarily removed 
because of construction activities on the building where it is installed. 
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Figure 1 : Location of Onsite and Perimeter Air Sainplers 
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Community Air Samplers 

Figure 2: Location of Community Air Samplers 
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-- . - _ _ _ _  ~ Table -7 -- - -  

Onsife Wafer Sample Resulfs - Plutonium and Americium 

Holdlng Pond Outfall (pCI/l) 

Location ium-239. -74Q ericlum-241 

Pond A-4 

0711 1/92 - 07/17/92 a a 
07/18/92 - 07/24/92 a a 

Volume weighted average concentration a a 

Pond 8-5 - No discharge 

Pond C-1 

07/04/92 - 07/10/92 
0711 1/92 - 07/17/92 
07/18/92 - 07/24/92 
07/25/92 - 07/31/92 

Average concentration 

Pond C-2 - No discharge 

walnut Creek at In- 

0711 1/92 - 07/17/92 
07/18/92 - 07/24/92 

Volume weighted average concentration 

a Incomplete lab analysis. 
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a 

a 
a 

a 

a 

a 
a 

a 



a 
a 

a 

a 

a 
a 

a 

- _ _ _  _ -  _. - - - . - - - _ _  - 
Table 8 

Onsife Water Sample Results - Uranium 
- _ - -  - 

Holding Pond Outfalt (pC111) 

Locatlon Uranium-233. -234 

Pond A-4 

07/11/92 - 07/17/92 
07/18/92 - 07/24/92 

Volume weighted average concentration 

Pond 8-5 - Nodischarge 

Pond C-1 

07/04/92 - 07/10/92 
07/11 /92 - 07/17/92 
07/18/92 - 07/24/92 
07/25/92 - 07/31/92 

Average concentration 

Pond C-2’ - No discharge 

Walnut (;reek at Indiana 

0711 1/92 - 07/17/92 
07/18/92 - 07/24/92 

Volume weighted average concentration 

a Incomplete lab analysis. 
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a 
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a 

a 

a 
a 

a 



Note: Stream flow in the Rocky Rats area is to the east. 

Figure 3: Holding Pond and Liquid Effluent Watercourses 
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- - __ __ Table - - 9 _ _  - 

Offsife VVufer Sample Resulfs - Plutonium and Americium 

Reservoirs (pCi11) 

Number 
of 

Sameles Pluto nium-239. -24Qa 

l b  
l b  

Community Tap Water (pCill)a 

l b  
l b  
l b  

Location 

Great Western 
Standley Lake 

Boulder 
B roo mf ie Id 
West minster 

a Incomiilete lab analysis. 
b Plutonium and americium analyses were performed on one sample composited from four weekly grab samples. 
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- 
~ _ _  _ _  - _ _  - - - - Table -7 0 

Offsite Wafer Sample Results - Uranium 

a Incomplete lab analysis. 
b Uranium analyses were performed on one sample cornposited from four weekly grab samples. 

L 

Reservoirs (pCi/I) 

Number 
of  

Locatlon Samnles uranium-233. -234s 

Great Western lb 
Standley Lake lb 

Boulder 
6 roomf ield 
Westminster 

Community Tap Water (pCl/l)a 

lb 

lb 

lb 

JJ r a n iu m- 2 388 



Tubie I I - _ _  - _ _  - - - -  - - 

Onsite and Offsite Wafer Sample Results - Trifium 

Tritium (pcill) 

Number 
of 

C Min imum a C Maximum a Location SamDles 
Pond A-4b 
Pond C-1 
Boulder 
Broornfieid 
Great Western 
Standley Lake 
West minster 
Walnut at lndianab 

C A v e r a a  a 

a Incomplete lab analysis. 
b Volume weighted average concentration. 
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Offsite Wafer Sample Results - Nitrate as Nitrogen 

Nitrate (as N) at Great Western Reservolr 

07/02/92 
07/09/92 
07/16/92 
07/23/9 2 
07/30/92 

Nitrate (as N) at Standley Lake 

0.07 
0.07 
0.18 
0.09 
0.08 

07/02/9 2 
07/09/92 
0711 6/92 
07/23/92 
07/30/92 

0.15 
0.30 
0.19 
0.20 
0.20 

Note: For some nonradioactive parameters, the concentrations tha? are measured at or below the Minimum 
Detectable Concentration (MDC) are assigned to MDC. The less than symbol (c) indicates MDC values and 
calculated values that include one or more MDCs. 
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~ __ -.- - -- 
Table 13 

NPDES/FFCA Permif Wafer Sample Results 
._ - - _  - - _  - 

Discharge 007-A (Pond 8-3) Discharged continuously from 07/01/92 - 07/31/92. 

Measured Limit 
30-Day 30-Day 

Param etera Al!xuE 4 veraae 
N it rat e mgfl 3.0 10 

Mea s u r8 d 
Max. 7-Day Max. 7-Day 
p versae t9lQmze 

3.9 20 

Limit 

Measure L Limit 
@axirnuq Maximum 

Total Residual Chlorine mgfl 0.15 0.5 

Discharge 001-8 (Sewage Treatment Plant) Discharged continuously from 07/01/92 - 07/31/92. 

Pargmete/s 
CBOD5 mg/l 
Total Phosphorus mg/l 
Total Chromium mgA 

Fecal Coliforms #I1 00 ml 
Total Suspended Solids mgA 

PH su 

Oil and Grease 

Discharge 002 (Pond A-3) 

J?amEms 
Nitrates as N mg/l 

PH SU 

Mea sured 

A veraut? 
30-Day 

2.0 
0.2 

<0.007 

Measured 
30-Day 

A4lmULm 
~1 (Geometric) 

5 

Measured 

4.1 

Observed 
Sheen 
No visual 

No discharge 

Measured 
30-Day 

Atzfu.e 

Measured 
Minimum 

Limit 
3O-Day 

,4 veraag 
10 
8 

0.05 

Limit 
30-Day 
Averaoe 

200 (Geometric) 
30 

Limit 

6.0 

Limit 
SheeQ 

No visual 

L irn it 
30-Day 
Averaae 

10 

Limit 
Mjnimum 

6.0 

Measured 

3.4 
0.7 

~ 0 . 0 0 7  

b&JXiIT?Um 

Measured 
Max. 7-Day 

Axaule 
cl (Geometric) 

7 

Measured 
Maxlmum 

7.7 

Measured 
Maxlmum 

Measured 
&fa xi  mum 

Llmit 
Maxlmum 

25 
12 

0.10 

Limit 
Max. 7-Day 

A4bszUe 
400 (Geometric) 

45 

L Im it 
Msximum 

9.0 

Limit 
Maximum 

20 

Limit 
i J f a imm 

9.0 
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_ _  - _ _  -- - . _ _  - - - _ _ - _ _  - . - - 
- -  Table 73 

- 

NPDES/FFCA Permit Water Sample Results (Coniinued) 

DlSCh8fg8 003 (RO Pilot Plant) and Discharge 004 (RO Plant) are inactive outfalls and will 
be eliminated from the new NPDES permit. 

DlSCharge 005 (Pond A-4) 

p a  ra me le rS 
.Total Chromium mgn 

Discharge 006 (Pond B-5) 

Paramsters 
Nitrate as N a  mgfl 

Total Residual Chlorinea mgn 
Total Chromium mgA 

Discharge 007 (Pond C-2) 

Parameters 
Total Chromium mgA 

Discharged continuously from 0711 1/92 - 07/24/92. 

No discharge 

Measured 
30-Day 

veraae 

No discharge 

Mea S U f  8 d 
Haximum Maximu a 

~0 .007  0.05 

Limit 

Limit Measured L im it 
30-Day Max. 7-Day Max. ?-Day 

5JL!mm? Msximum Maximcrm 
10 20 

Measured Limit 
pa xim utq Ma ximum 

0.5 
0.05 

Measured Limit 
Maximum Maxlmum 

0.05 

a These parameters are measured only in the event that Waste Water Treatment Plant effluent bypasses 
Pond B-3 and flows directly into Pond 8-5. 
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- -  
Table 14 

NPDES/FFCA Effluenf Monitoring 

Dtscharge O U l - A  (Pond 8-31 Discharged continuously from 07/01/92 - 07/31/92. 

Measured 
Measured 30-Day 

p a r a m e m  pax/rnum p veraae 

CBOD5 mgn 3.6 2.6 
BOD5 mgn 9.9 6.5 

Total Suspended Solids mgn 8.5 5.4 

Discharge 001-8 (Sewage Treatment Plant [STP])  Discharged continuously from 07/01/92 - 07/31/92. 

Measured 
Measured 30-Day 

f!mm&a Maximvm l i l L u u e  

Total Residual Chlorine mgn 0.14 0.02 
Nitrate as N mg/l 5.37 4.03 

Whole Eff bent Toxicitya 
Ceriodaphnia 
Fathead Minnows 

Metals 
Antimony 

I Arsenic 
Beryllium 

1 Cadmium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 

Sampled quarterly; data reported June 1992. 
% Eff to LC%: 
Yo Eff to LCa: 

Measured 

A vera ae 
30-Day 

ug/l 
ugll 
ug/l 
ugll 
ug/l 
ug/l 
ugll 
ugli 
ug!l 
ugll 
ugll 
ug/l 

Metals were sampled on 07/01/92 and 07/08/92. 

Volatile Organic 
Compounds (VOCs) 
Chloroform 
Chloroform 

ugll 
5 ugn 
5 ug/l 

~ 1 6 . 0  
<1 .o 
<1 .o 
c0.2 
4 . 0  
93.5 
1.1 
29 

<0.2 
<13 
0.23 
36.4 

Concentra fions 
that were above 

€xu 

11 ugll 
9 ugn 

Sampled on 07/01/92. 
Sampled on 07/15/92. 
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NPD ES/FFCA Effluent Monif oring (Con fin ue d) 

Discharge 003 (Reverse Osmosis Pilot Plant) and Discharge 004 (Reverse OSmOSlS Plant) 
are InaCtlVe outfrtlls and will be ellrnfnated from the new NPDES pert7Ilf. 

Discharge 005 (Pond A-4) Sampled quarterly; data reported June 1992. 

Whole Effluent Toxicitya 

Ceriodaphnia % Eff to LCS: 
Fathead Minnows % Eff to LCw: 

Discharge 006 (Pond B-5) 

Whole Effluent Toxicitya 

No discharge 

Ce riodaph nia Yo Eff to LCs: 
Fathead Minnows % Eff to LCs: 

Discharge 007 (Pond C-2) 

Whole Effluent Toxicitya 

No discharge 

Ceriodaphnia Yo Eff to LCa: 
Fathead Minnows Yo Eff to LCs: 

a Results f O i  whole effluent toxicity are given in percentage of effluent sample that will cause mortality to half 
the test result organisms within the time frame of the test. 
percent pure effluent did no: cause acute toxicity to at least half of the organisms. A lower percentage LCw 
(lethal concentration to 50 percent of test organisms) indicates a greater toxic 6 f f G S  cince less cif ti& snmg!e 
is required to observe a sufficiently extensive adverse effect. 

For example, >lo0 percent indicates that 100 

b PQL is the Practical Quantitation Limit. It is equal to ten times the Method Detection Limit and representr- the 
quantity at which 70 percent of laboratories can report in th6 95 percent confidence interval. 
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_ .  - ___ - -_ -- __ . - - _- - - . - _. Table 75 _. - _ _ _  

Water Sample Results, Nonradioacfive Pararnefers 

Walnut Creek at Indiana Street 

Number 
of  

Pa ram et e rS Samnles C Minimum -- 
, PH su 13 6.94 8.5 NIA 
Nitrates as N mg/l 13 1.03 1.88 1.40 

Flow was measured from 07/12/92 - 07/24/92. 
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3aily Now Dufa Recorded uf fhe Wulnuf Creek at Indiana Gaging 
itation, Ponds A-4 and B-5 

Rim 

07/01 /92 
0 710219 2 
07/03/92 
07/04/92 
07/05/92 
07/06/92 
0 7/07/92 
07/08/92 
07/09/92 
0711 0192 
07/11 I92 
0711 2/92 
0711 3/92 
0711 4/92 
0711 5/92 
0711 6/92 
0711 7/92 
0711 8/92 
0711 9/92 
07/20/9 2 
07/21/92 
07/22/92 
07/23/92 
07/24/92 
0 7/25/92 
07/26/92 
07/27/92 
07/28/92 
07/29/92 
07/30/9 2 
0713 1 192 

Total 

Wa 1 nut Creek 
at Indiana 
(Gallons) 

No low 

No flow 
1,273,000 
1,265,000 
1,390,000 
1,333,000 
1,335,000 
1 ~ 9 2 , 0 0 0  
1,239,000 
1,211,000 
1,215,000 
1,379,000 
1,352,000 
1,351,000 
1,176,000 

No flow 

No flow 

16,711,000 

Pond A-4 Pond 8-5 
(Gallons) IGallons) 

No discharge * No discharge 

large 

16,276,000 No discharge 
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- - _ _  ~ - 
- -- - -7bbfe 17 

Daily Flow Data Recorded af Ponds C- 7 and C-2 (Woman Creek) 

Pond C-1 
(Gallonsl 

Pond C-2 
(Gallonsl 

07/01/92 1 2,500 No discharge 
07/02/92 
07/03/9 2 
07/C4/92 
07/05/92 

12,500 
16,000 

8 ,000  
Low flow 

07/06/92 
07/07/92 
07/08/92 
07/09/92 
07/10/92 
0711 1/92 
0711 2/92 
0711 3/92 
0711 4/92 
07/15/92 
0711 6!92 
0711 7/92 
0711 8/92 
0711 9/92 
07/20/92 
07/21 192 
07/22/92 

07/24/92 
0712519 2 
0 712 619 2 
0 712 7!9 2 
0 7/28/92 
07/29/92 
07/30/92 

07/23/92 

Total 49,000a No discharge 

a Total volume from Pond C-1 is an estimate. Flow was too low to quantify from 07/05/92 - 07/31/92. 
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- -  ._ -- . Table 16 - ____ - - . - - . - - - - . 

Daily Transfer Flow Data Recorded for Pond 5-5 to Pond A-4 

m 
07/01 192 
07/02/92 
07/03/92 
07/04/92 
07/05/92 
07/06/92 
07/07/92 
07/08/92 
07/09/92 
07/10/92 
0711 1 192 
0711 2/92 
0711 3/92 
0711 4/92 
0711 5/92 
0711 6/92 
0711 7/92 
0711 8/92 
0711 9/92 
0712 019 2 
07/21 192 
07/23/92 
07/24/92 
07/25/92 
07/26/92 
07/27/92 

07/29/92 
07/30/92 
0713 7 192 

Total 

0712a192 

Pond 5-5 to Pond A-4 (aallons) 

No transfer 

No transfer 
404,000 

1,43€ ,000 
1,416,000 
1,353,000 
1,339,000 
1,289,000 

955,000 
481,000 

8,675,000 
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Clim afolog Y 
Meteorological data were collected on the plantsite 
during July 1992 fiom instrumentation installed on a 61- 
meter (200-foot) tower located in the west buffer zone. 
Meteorological information in this report represents over 
99 percent data recovery. Table 19 is the July 1992 
summary of the percent frequency of wind directions (1 6 
compass points) divided into four wind-speed categories. 
The compass point designations indicate the true bearing 
when facing against the wind. These frequency values 
are represented graphically in the accompanying wind 
rose. The wind rose vectors also represent the bearing 
against the wind (i.e., wind along each vector blows 
toward the center). 

Winds from the west through northwest generally occur 
most frequently at the Rocky Flats Plant, especially when 
speeds are greater than 3 m/s (6.7 mph). At lighter wind 
speeds less than 3 m/s (6.7 mph), the distribution of 
wind drection is more even. Wind speeds greater than 7 
m/s (15.7 mph) from the east-southeast through south 
occur infreqently. The distribution of winds during July 
1992 shows more frequent northerly and southeasterly 
winds, probably indicating thermal1 y-dnven, daytime 
winds flowing up the South Platte River Basin and the 
Rocky Flats slope, respectively. Up-valley and up-slope 
winds are especially common during summer months 
when solar heating is strong. 

July was much colder and somewhat drier than normal. 
The month continued to experience unusually frequent 
and strong outbreaks of Canadian air masses for 
summer. The high temperature failed to reach 21 "C 
(70 O F )  on July 1, July 2, and July  16, when the high 
temperature was only 15 "C (59 O F ) .  Conversely, the 
high temperature reached 32 "C (90 O F )  only once -- 
33 "C (91 O F )  on July 6. 

The mean wind speed during July was 3.4 m/s (7.6 
mph). The peak gust during the month was 25 m/s (56 
mph), which occurred on Ju ly  31. The mean 
temperature recorded for July was 18.7 "C 
(6S.6 OF), or about 2.8 centigrade degrees (5.0 
Fahrenheit degeesj below normal. 

I 
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While some surrounding areas received heavy rains 
during July, the RFP received only 3.3 cm (1.30 inches) 
of precipitation. The greatest daily rainfalls occurred on 
July 8 and 25, with about 0.6 cm (0.23 inches). The 
peak 15-minute rainfall of 0.53 cm (0.21 inches) fell on 
July 8 and 25. 

Table 19 

Rocky Flats Plunf Wind Direction Frequency (Percent) by Four Wind- 
Speed Classes 

(Fifteen-Minute Averages - July 1992) 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ss w 
SW 
wsw 
W 
w?w 
Nw 
NNW 

Total 

Calm 

1.71 

1 - 3  3 - 7  7-1 5 
0 0 0 

3.70 
2.99 
2.49 
2.65 
2.96 
3.83 
3.93 
3.29 
1 .a1 
1.58 
2.15 
2.1 8 
2.89 
3.39 
3.23 
3.30 

5.1 1 
2.99 
2.08 
1.65 
1.31 
1.78 
2.55 
2.18 
2.15 
1.55 
2.96 
4.00 
3.16 
4.00 
4.27 
5.34 

0.27 
0.30 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.07 
0.30 
0.20 
0.1 7 
0.97 
2.28 
0.30 
0.13 

46.47 47.08 4.74 

>15 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

Total 
9.07 
6.28 
4.57 
4.33 
4.27 
5.62 
6.49 
5.48 
4.03 
3.13 
5.31 
6.35 
7.02 
9.68 
7.80 
8.87 

100.00 

Page 28 JULY 1992 



- -  
Table 20 

Climatic Summ ary 
- __. - - _  ._. 

TEMPERATURE 
AND DEWPOINT 

High Dew- 
Imx! C m h Y l M e a n D o l n t  

07/01 192 
07/02/92 
07/03/92 
07/04/92 
07/05/92 
07/06/92 
0 710 719 2 
0 710 8/9 2 
07/09/92 
0711 0192 
0711 1/92 
0711 2/92 
0711 3/92 
0711 4/92 
0711 5/92 
0711 6/92 
0711 7/92 
0711 8/92 
0711 9/92 
07120l92 
07121 192 
0 7/22/92 
07/23/92 
0 71 24/9 2 
071251 92 
07/26/22 
07/27/92 
07128192 
07/29/92 
07/30/92 
07/31 I92 

67.1 51.1 59.1 47.8 
65.7 44.4 55.1 41.5 
76.8 46.2 61.5 40.5 
85.8 59.2 72.5 39.2 
83.3 62.1 72.7 48.0 
90.7 62.2 76.5 44.4 
78.1 59.5 68.8 45.9 
71.8 58.6 65.2 44.4 
81.7 56.3 69.0 40.3 
76.5 54.5 65.5 46.6 
82.0 53.4 67.7 46.6 
68.2 54.9 61.6 45.1 
73.4 53.6 63.5 41.5 
81.0 58.8 69.9 38.7 
76.8 52.5 64.7 43.0 
59.2 47.8 53.5 43.3 
70.5 46.9 58.7 44.1 
81.3 56.8 69.1 42.1 
75.9 50.7 63.3 44.2 
71.8 51.1 61.5 48.0 
79.9 50.4 65.2 48.6 
75.6 53.6 64.6 45.7 
81.0 53.8 67.4 46.4 
81.3 54.7 68.0 47.8 
72.5 54.0 63.3 49.3 
76.1 52.9 64.5 50.4 
82.4 57.0 69.7 38.8 
84.9 62.8 73.9 37.9 
79.9 57.6 68.8 40.1 
75.4 53.1 64.3 44.4 
80.2 48.6 64.4 41.9 

WIND SPEED P R E C I P I T A T I O N  P R E S S U R E  

Mean Maximum Total Maximum Actual Mean 
w w  L u i b s m  fI!Auma 

6.3 
7.4 
6.3 
6.7 
7.2 
6.5 
8.7 

12.1 
11.4 
6.7 
7.4 
e. 1 
7.4 
9.2 

10.7 
6.5 
6.5 
7.8 
7.8 
5.e 
6.5 
6.7 
7.8 
7.4 
6.3 
5.4 
6.5 
9.2 

11.9 
5.6 
7.8 

18.6 
35.6 
17.9 
17.7 
24.8 
21.3 
29.1 
43.8 
35.1 
24.6 
33.3 
23.3 
31.1 
30.9 
31.3 
18.8 
25.7 
20.1 
30.9 
25.5 
21 .o 
21.5 
34.9 
34.0 
26.6 
19.2 
16.3 
38.0 
53.0 
24.4 
56.4 

0.00 0.00 
0.04 0.03 
0.00 0.00 
0.00 0.00 
0.01 0.01 
0.00 0.00 
0.1 1 0.10 
0.22 0.21 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.20 0.04 
0.02 0.02 
0.00 0.00 
0.04 0.02 
0.00 0.00 
0.07 0.05 
0.04 0.04 
0.12 0.05 
0.12 0.12 
0.00 0.00 
0.00 0.00 
0.06 0.03 
0.00 0.00 
0.23 0.09 
0.02 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.co 0.00 

808 
813 
81 6 
81 4 
814 
814 
81 6 
81 8 
81 6 
81 6 
81 1 
81 1 
81 3 
81 5 
814 
817 
820 
81 9 
81 8 
81 9 
814 
81 6 
815 
81 7 
820 
820 
820 
81 9 
81 6 
819 
819 

MONTHLY T E M P E R A T U R E S  

Mean Mean 
High Mean De&- 

tow Mean  aoint 

I 

77.0 54.2 65.6 44.1 

W I N D S P E E D  P R E C I P I T A T I O N  P R E S S U R E  

Mean Monthly Monthly Monthly 
Maximum Total Max imum k v e r a a g  

7.7 56.4 1.30 0.21 816 
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. Appendix A ~ 

Radiafion Standards for Protection of the Public 

Calculation of Potential Plant 
Contribution to Public Radiation 

The primary standards for protection of the public from 
radiation are based on radiation dose, Radiation dose is 

Dose 

DOE Radiation Protection 
Standards for the Public 

Ternpcraty increase - 500 rnrenyea 
Effective Dose Equivalent 
(with pnor approval of DOE EH-2) 

Normal Operations - 1DO mrem/ywr 
Effective h e  Equivalent - 
10 mremyear Effectwe Dose 
Eauivolent 

a means of quantifying the biological damage or risk of 
ionizing radiation. The unit of radiation dose is the rem 
or the millirem (1 rem = 1,000 mrem). Radiation 
protection standards for the public are annual standards, 
based on the projected radiation dose from a year's 
exposure to or intake of radioactive materials. 

Radiation dose is a calculated value. It is calculated by 
multiplying radioactivity concentmtions in air and water 
or on contaminated surfaces by assumed intake rates 
(for internaI exposures) or by exposure times (for 
external exposure to penetrating radiation), then by the 
appropriate radiation dose conversion factors. That is: 

Radiation Dose = Radioactivity Concentration x 
Intake Rate/Exposure Time x 
Dose Conversion Factor 

Radioactivity concentrations can be determined either by 
measurements in the environment or by calculations 
using computer models. These computer models 
perform airborne dispersiorddose modeling of measured 
building radioactivity effluents and estimated diffuse 
source term emissions (e.g., from resuspension from 
contaminated soil areas). 

Assumed intake rates and dose conversion factors used 
are based on recommendations of national and 
international radiation protection advisory 
organizations, such as the National Council on 
Radiation Protection and Measurements (NCRP) and 
the International Commission on Radiological 
Protection (ICRP). 

Radioactive materials of importance in calculating 
radiation dose to the public from Rocky Flats PIant 
(WP) activities include plutonium, uranium, 
americium, and tritium. Aipha radiation emissions from 
plutonium, uranium, and americium are primary 
contributors to the projected radiation dose. 
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DOE Oeriveo Concentra t lon  
Guldes for Radlonuclldes of 
Interest at t h e  Rocky Flats 
Plant 

Radlonucitde DCG w/m 
FlutInium-239. -240 0.02 

R0drXKldk)e DCG Wl/n 

Plutonium239. -240 30 
Americium-241 30 
Urankrm-233, -234 500 
Uranium-238 600 
M/-dro~en-3 (Idturn) 2.MM.000 

D O E  Derived 
Concentration Guides 

Potential public rddiarion dose commitments, which 
could have resulted from plant operations and from 
background (i.e., non-Plant) conmbutions, are 
calculated from average radionuclide concentrations 
measured at the Deparment of Energy (DOE) property 
boundary and in surrounding communi ties. Inhalation 
and water ingestion are the principal potential pathways 
of human exposure. 

On February 8,14190, DOE adopted DOE Order 
5400.5, "Radiation Protection of the Public and the 
Environment," a radiation protection standard for DOE 
environmental activities (US 90). This standard 
incorporates guidance from the International 
Commission on Radiological Protection (ICRP), as 
well as from the Environmental Protection Agency 
Clean Air Act air emission standards (as implemented in 
40 CFR 61, Subpart €3). Included in DOE Order 
5400.5 is a revision of the dose limits for members of 
the public. Tables of radiation dose conversion factors 
currently used for calculating dose from intakes of 
radioactive materials were issued in July 1988 (US88a, 
US88b). The dose factors are based on the ICRP 
Publications 30 and 48 methodology and biological 
models for radiation dosimetry. The DOE Order 
5400.5 and the dose conversion factor tables are used 
for assessment of any potential RFP contribution to 
public radiation dose. On December 15, 1989, EPA 
published revised Clean Air Act air emission standards 
for DOE facilities (US89). DOE radiation standards 
for protection of the public are given in this Appendix 
and include the December 15,1989, EPA Clean Air Act 
air pathway standards. 

Secondary radioactivity concentration guides can be 
calculated from the primary radiation dose standards 
and used as comparison values for measured 
radioactivity concentrations. DOE provides tables of 
these "Derived Concentration Guides" - in Order 
5400.5. Derived Concentration Guides (DCGs) are the 
concentrations that would result in an effective dose 
equivalent of 100 mrem from one year's chronic 
exposure or intake. In calculating air inhalation DCGs, 
DOE assumes that the exposed individual inhales 8,400 
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cubic meters of air at the calculated DCG during the 
year. Ingestion DCGs 
assume a water intake of 730 liters at the calculated 
DCG for the year. The table on page 40 lists the most 
resmctive air and water DCGs for the principal 
radionuclides of interest at the RFP. 

Compliance with EPA 
Clean Air Act Standards 

To determine compliance with the EPA air emissions 
standards, measured airborne effluent radioactivity 
emissions are entered into the EPA-approved 
atmospheric dispersion/dose calculation computer 
model, AIRDOS-PC, for calculation of the maximum 
radiation dose that an individud in the pubIic could 
receive from the air pathway only. 

For comparison with the annual radiation dose 
standards for protection of the public, the maximum 
annual effective dose equivalent that a member of the 
public could receive as a result of RFP activities is 
typically iess than 1 mrern, or less than 1 percent of the 
recommended annual standard for all pathways. 

Dose Equivalent and Effective Dose Equivalent 
(EDE) 

Dose equivalent is a calculated value used to quantify 
radiation dose; it refiects the degree of biological effect 
from lonizjng radiation. Differences in the biological 
effect of different types  of Ionizing radiation (e.g., alpha. 
beta, gamma, or x-rays) are accounted for in the 
calculation of dose equivalent. 

EDE is a calculated value used to allow compariiom of 
total health risk (based primarily on the risk of cancer 
rnortullty) from exposures of ditfererit types of Ionizing 
radiation to different body organs. It is calculated by first 
caiculating the dose equivalent to those organs receivlng 
significant exposilres, multiplying each organ dose 
equivalent by a health risk weighting factor, and then 
summing those products. One millirem EDE from natural 
background radiation would have the same health risk as 
one millirem EDE from an artificially produced source of 
radiation. 
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Nafionai Poiiufion Discharge Elimin afion S ysf em/Fe deral Facilif ies 
Compliance Agreement Volatile Organic Compounds 

The following is a list of volatile organic compounds (VOCs) for which monitoring is required 
by the Environmental Protection Agency National Pollution Discharge Elimination 
SystemFederal Facilities Compliance Agreement (NPDES/FFCA). 

Comr>ouna 

- Benzene 
Bromoform 
Methyl bromide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Dichlorobromomethane 
1 , I  -dichloroethane 
1,Z-dichloroefhane 
1,l -dichloroethylene 

PQL (LLglll 

5 
5 

10 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 

Compound 

1,3-dichloropropylene 
Et h y Ibe nze ne 
Methyl chloride 
Methylene chloride 
1,1,2,2-tetrachIoroethane 
Tetrachloroethylene 
Toluene 
1,2-trans-dichIoroethylene 
1,l , I  4richloroethane 
1,1,2-trichloroethane 
Trichloroethylene 
Vinyl chloride 

PQL I 

5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

10 
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_. Appendix C - _ _  

Colorado Water Quality Control Commission Standards 

The Colorado Water Quality Control Commission has 
promulgated new standards for the Walnut Creek and 
Woman Creek drainages downstream from the Rocky 
Fiats Plant. The Environmental Protection Agency has 
not yet written a new National Pollutant Discharge 
Elimination System permit that reflects these standards; 
however, in the spirit of the Agreement in Principle 
completed between the Department of Energy and the 
State of Colorado, the plant is attempting to meet the 
standards at this time. 
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Corrections and Updafes 
for Pre viousfy Reported inform afion 
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No errafa informaiion for July 
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USDOE, RFO 
Attn: T.A.Vaeth 
Bldg. 115 

USEPA 
Attn: Dr. M. Lammering, 
R. Rutherford 
One Denver Place - Suite 1300 
999 18th Street 
Denver, CO 80202-2413 

USEPA 
Attn: B. Lavelle 
999 18th Street, Suite 500 
8 HWM-FF 
Denver, CO 80202-2405 

State Government AQencies 

Colorado Water Conservation Board 
Attn: N.C. Ioannides 
823 State Centennial Building 
1313 Sherman Street 
Denver. CO 80203 

Denver Regional Council of 
Governments 
Attn: L. Muglei 
2480 W. 27th Avenue, #200B 
Denver, CO 80211 

Department of Natural Resources 
Attn: B. Hamlett III 
1313 Sherman Street 
Denver, CO 80203 

Rocky Flats Environmental 
Monitoring Council 
Attn: G.Swart7. 
1536 Cole Blvd., Suite 325 
Denver West Office Park #4 
Golden. CO 80401 

Governments 

City of Arvada 
Utilities Division 
Attn: M. Mauro 
8101 Ralston Road 
Arvada, CO 80002 

City of Boulder 
Office of the City Manager 
Attn: J. Piper, A. Struthers 
P.O. Box 791 
Boulder, CO 80302 

City of Broomfield 
Attn: H. Mahan, K. Schnoor 
#6 Garden Office Center 
P.O. Box 1415 
Broomfield, CO 80038-1415 

City of Fort Collins 
Office of the City Manager 
Attn: S. Burkett 
300 La Porte 
Fort Collins, CO 80525 

City of Northglenn 
Aim: T. Ambalam 
11701 Community Center Drive 
Northglenn, CO 80233-1099 

City of Thornton 
Aim: J. Ethredge. City Manager 
9500 Civic Center Drive 
Tnornton, CO 80229-1 120 

City of Westminster 
Attn: W. Christopher, S. Ramer 
4800 W. 92nd Avenue 
Westminster, CO 80030 

Denver Watcr Department 
Quality Control 
A m :  J. Dice 
1600 W. 12th Avenue 
Dcnver. CO 80254 

Boulder City/County Health 
Department - Division of 
Environmental Health 
Attn: T. Douville, V. Harris 
3450 Broadway 
Boulder, CO 80020 

Colorado Department of Health 
4210 E. Eleventh Avenue 
Denver, CO 80020 
Attn: J. Berardini. J. Bruch. R. FOX, 
P. Frohard4 D. Holme, 1. Jacobi, 
E. ICray. A. Lockhart P. Nolan R. 
Quillin, J. Sowinski, R. Terry, 

Jefferson County Health Department 
Atm: Dr. M. Johnson, C. Sanders 
260 South Kipling 
Lakewood, CO 80226 

Tri County District Health 
Attn: S. Salyards 
4301 E. 12nd Avenue 
Commerce City, CO 80022 

Advance Sciences. h c .  
Attn: D. Kaskie, M.G. Walterrnire 
405 Urban Street, Suite 401 
Lakewood. CO 80228 

American Friends Service Co. 
Attn: T. Rauch 
1535 High Street, 3rd Floor 
Denver. 80218 

Doty and Associates 
F.H. Blaha 
408 22nd Sweet 
Golden, CO 80401 

Environmental Information Network 
Am: P. Elofson-Gardine 
8470 W. 52nd Place, Suite 9 
Arvada, CO 80002-3447 
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IT Corporation 
Atm: C. Rayburn 
5600 S. Quebec, Suik  280D 
Englewood, CO 801 1 1  

L.C. Holdings 
Atm: M. Jones 
18300 Hwy 72 
Golden, CO 80403-8222 

Margie Reynolds 
8882 Comanche Drivet 
Longmont, CO 80503-8657 

National Renewable Energy Laboratory 
Aim: R.Noun 
1617 Cole Blvd. 
Golden, CO 80402 

PRC Environmental Management, Inc. 
Attn: R.J. Fox 
1099 18th Streel Suite 1960 
Denver, CO 80202 

Peak Rock Spring Water 
Attn: S. DoLon 
4615 Broadway Street 
Boulder, CO 80304-0509 

Rocky Flats Cleanup Commission 
Atm: K. Korkia 
1738 Wynkoop, Suite 302 
Denver, CO 80202 

Sierra Club - Rocky Mountain Chapter 
Attn: Dr. E. DeMayo 
11684 Ranch Elsie Road 
Golden. CO 80203 

W. Gale Biggs Associates 
Ann: Dr. W. Gale Biggs 
P.O. Box 3344 
Bculder, CO 80307 

Woodward ClydJERCE 
Attn: W. Glaspow 
Stanford Place 3, Suite 415 
4582 S. Ulster Street Pkwy. 
Denver. CO 80237 

Wright Water Engineers 
A m :  J. Jones 
2490 W. 26th Avenue, Suite lOOA 
Denver. CO 80211 

Dther 
National Center for Atmospheric 
Research 
Atm: S. Sadler 
P.O. Box 3000 
Boulder, CO 80307-3000 

Physicians for Social 
Responsibility 
Atm: T. Perry 
lo00 16th NW, Suite 810 
Washington, D.C. 20036 

R.M. Borinsky 
13004 Lowell Court 
Broomficld, CO 80020 

R.D. Morgenstern 
3213 W. 133rd Avenue 
Broodield, CO 80020 

J.K. Natale 
11767 W. 74th Way 
Arvada. CO 80005 

L.S. Newton 
5993 W. 75th Avenue 
Arvada, CO 80003 

F.H. Shoemaker 
13631 W. 54th Avenue 
Arvada. CO 8OOO2 

D.L. Weiland 
7648 Owens Court 
Arvada. CO 80005 

- 
Rocky Flats Plant Public Reading 
Room 
c/o Front Range Community College 
3645 W. 112th Avenue 
Westminster, CO 80037 

S.K. Andrews, Surface Water 
Division 

D.L. Bokowski, Radiological Health 
Laboratory 

B.M. Bowen, Air Quality & 
Chemical Tracking Division 

E.A. Brovsky, General Chemistry 

M.S. Brugh, Gen. Spect. Laboratory 

S.A. Buckie, Op. Health Physics 

D.A. Cirrincione, Environmental 
Publications 8; Communications 
Branch 

D.B. Costain. Environmental 
Publications 8; Communications 
Branch 

R.J. Crocker, Air Quality & 
Chemical Tracking Division 
J.A. Cuicci. Liquid Waste 

S.L. Cunningham, Info. Security 

N.M. Daugherty. Air Quality & 
Chemical Tracking Division 

N.S. Demos, Earth Resources 
Division 

L.A. Doerr, Op. Health Physics 

LA. Dunstan, Surface Water 
Division 
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